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Executive Summary
Students in Dr. Martin’s Methods and Tools in Sustainability course were split into two groups
and assigned to assist one of two communities. This group was assigned to assist the town of
Bucksport, South Carolina. The largest problem facing the town is flooding, which has been
increasing in recent years and has caused damage to many homes and properties. Both state
and federal assistance have been discussed but, in many cases, were yet to be provided. The
students worked to gather information on several topics and issues including the culture,
economy, politics, and natural attributes of the area. Through research, interviews, and
collaboration the students gathered information that was examined through the lens of
sustainable development to find potential solutions and provide data to the community for
their dealings with the Horry County and Federal governments. A focus was placed on the
United Nations Sustainable Development Goals, a set of global and local interlinked goals and
indicators adopted by all member countries of the UN. The goals are meant to act as “a
blueprint to achieve a better and more sustainable future for all.” The students began finding
which issues and factors related to which of the 17sustainable development goals. These goals
were then used as a guide and template for figuring out which would be best actions for the
community to take moving forward. Rather than only looking for quick and temporary
solutions, the students worked to figure out more sustainable routes that will do more to
support the community in the long term. By doing so, the current and future problems in the
community can be addressed. A presentation for the people of Bucksport, as well as those that
are also working to assist the town, was given at the end of the semester to consolidate
findings and recommendations.

Location Bucksport, Horry County, SC
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Bucksport is a rural unincorporated town in South Carolina in the southwestern part of Horry
County, west of Myrtle Beach at the coordinates 33°40’37” N, 79°6’54” W. It is nestled with
the Waccamaw National Wildlife Refuge to the east and west. Bucksport sits on two bodies of
water; the Waccamaw River and the Cowford Swamp and is also near the Great Pee Dee River.
Bucksport is along US highway 701 and is made up of forests and farmland.

Unit Analysis/ Scales
There are various scales that impact Bucksport, South Carolina. Climate change, the COVID-19
pandemic, poverty, and coastal flooding to name a few. Most of these scales affect multiple
regions around the world, but for such a small, close-knit community such as Bucksport, the
impact is much more severe. At the local level, coastal flooding is a major concern that needs
to be addressed. Over the past five years or so, Bucksport has been hit with catastrophic
flooding from heavy rainfall and severe hurricanes. The residents have participated in
meetings to discuss flood mitigation plans. Another major concern the locals face is the high
unemployment rate, which has a direct relationship with the poverty level.

Who worked with us?
5

While working to complete this sustainability assessment for Bucksport, we worked with
Furman University students. Specifically looking at the cultural aspects of Bucksport’s including
the Gullah Geechee culture, Furman students Sydney Spires, Jeanna Cline, and Meghan Salm
did exemplary work on research and possible solutions.

Methodology
This sustainability assessment serves to examine the Bucksport community (i.e., the state of
the environment, people, and economics) and answer the following questions:
1. What is holding Bucksport back from prosperity?
2. Why does Bucksport feel so disenfranchised?
3. How do we help change their sustainability & resilience?
4. How do we get people outside of Bucksport to care?
5. How do we get the local government to feel inclined to protect this community?
This assessment was developed in sections using a variety of qualitative, ethnographic, and
case study methodologies. A variety of tools were used to measure data including
observations, meetings, and pre-existing data. The pre-existing data used were published
online and came from sources such as research articles, news articles, government websites,
and the Horry County Flood Resilience Master Plan Draft. The first section was the preliminary
assessment where information regarding the geographic boundaries, natural attributes, social
and cultural attributes, as well as economic and business attributes of Bucksport were
collected. Challenges, disturbances, scales, and stakeholders that impact the community were
also collected for this section. In the second section, the problems that Bucksport faces, the
questions which would guide the assessment, and the unit of analysis were identified. The
questions were then answered using empirical evidence and connected to the United Nations
Sustainable Development Goals (UN SDGs). The hazards, vulnerability, and risks of the
6

community, Disaster Risk Reduction measurements (from the Sendai Agreement, a global
agreement on disaster risk reduction), options regarding responses, suggestions for a plan,
and actions based on previous findings were investigated within section three. A conceptual
framework diagram, based on one established by the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES), was developed within section four
and each aspect of the diagram was explained to describe the connection between nature and
the people residing in the Bucksport community. Findings based on the information collected
within these sections were then developed into a sustainability assessment. Ways to help the
Bucksport community along with recommendations for the future were also developed based
on the findings.

7

Timeline

8

Framework and Sustainable Development Goals

What are the sustainable development goals?
The sustainable development goals (SDG) are derived from the 2030 Agenda for Sustainable
Development. It is a global, 15-year plan that involves all countries. It is centered around 17
Sustainable Development Goals and 169 targets. The goals are meant to link people and economic
aspects of life on the planet and within its natural boundaries. The people element includes ending
poverty and hunger and making sure that all humans can live in dignity within a healthy environment.
The economic element, or prosperity, states that people have the right to prosperous lives while
progressing in balance with nature. The planet element protects nature from further degradation. It
also encompasses sustainable consumption, production, and use of natural resources. While
simultaneously acting on the cause and effects of climate change, it also mentions preserving the
9

needs of future generations. Peace and partnership were added along these three principles of
sustainability. Peace promotes peaceful societies where justice is clearly present. Partnerships are
based on collaborative solidarity towards the goals. It includes the idea that all stakeholders should be
included, especially vulnerable communities (United Nations, 2015). The sustainable development
goals that could be applied at a local scale were chosen to analyze the community. The goals chosen
for this framework are 1: No Poverty, 3: Good Health and Well-being, 6: Clean Water and Sanitation,
8: Decent Work and Economic Growth, 11: Sustainable Cities and Communities, 13: Climate Action,
14: Life Below Water, 15: Life on Land, 16: Peace, Justice, and Strong Institutions, and Goal 17:
Partnerships for the Goals. What are targets?
Why did we choose this framework?
This framework was designed based on the sustainable goals listed. These goals were chosen out of
the seventeen based on what is most applicable to Bucksport and can be represented with data.
Starting at the base of the framework is Goal 16: Peace, Justice, and Strong Institutions. Goal 16 is
based upon peace and inclusion. It also is based on providing equitable justice and keeping
institutions accountable and inclusive. We chose this as the base upon which all other goals must be
built upon and included in action. The arrow demonstrates how moving from one goal to the next is
more easily achieved when the goals below it are. The next goals listed are Goal 17: Partnerships for
the Goals, 8: Decent Work and Economic Growth, and 3: Good Health and Well-being. These three
goals are more easily achieved when Peace, Justice, and Strong Institutions are present within them
and the community. Partnerships for the Goals are necessary in order to exchange valuable
information as well as support communities that need it. When partners are working toward the
same goal, it is achieved faster and includes more stakeholders in decisions. Decent Work and
Economic Growth should also have Peace, Justice, and Strong Institutions present. Equitable access to
aid, county funds, and economic expansion within the community is important in order for people to
prosper. Prosperity is then linked to Goal 3: Good Health and Well-being. Good Health and Wellbeing includes factors of human life such as food, water, shelter, health, etc. Without the means to
thrive financially, a community cannot sustain itself while maintaining its resources for future
generations. Goal 1: No Poverty and Goal 13: Climate Action are next in the figure with a bold arrow
between them. This arrow is meant to demonstrate how closely related the two goals are. No Poverty
focuses on ending poverty, in every form. Poverty is exacerbated by climate change and its effects.
Climate action is the goal dedicated to combating the drivers of climate change and the impacts it has
on people, resources, and the environment. Climate change scientists predict more frequent and
stronger weather events, such as hurricanes. This would prove problematic for communities, such as
Bucksport, that experience flooding due to development and geography and do not have means to
10

build back after storms. Communities cannot be sustainable and adapt to the changes brought about
by climate change without the eradication of poverty and vulnerability. The next goals upward in the
figure are Goal 6: Clean Water and Sanitation, Goal 14: Life Below Water, and Goal 15: Life on Land.
Clean Water and Sanitation is meant to ensure that all people have access to clean water. This
includes the ability to manage water sustainably. Life Below Water focuses on conserving marine
resources and using them for sustainable development. Life on Land is similar. Life on Land
encompasses restoration, protection, and promotion of ecosystems on land. Combating biodiversity
loss is also included by sustainably managing forests, fighting desertification, and stopping or
reversing land degradation. These three goals directly apply to Bucksport. Although within a
terrestrial ecosystem, the unique landscape of rivers and wetlands means that water and water
sanitation are both important factors to consider when looking toward the future. By implementing
Climate Action in the community, as well as No Poverty, protecting wildlife and maintaining resources
are more easily attainable. All the goals lead to the top of the figure, Goal 11: Sustainable Cities and
Communities. A sustainable community would be the overall goal from the analysis of Bucksport. This
goal includes making cities and human settlements safe, resilient, sustainable, and inclusive. All the
goals previously listed, if accomplished, will lead to a sustainable community.
What are planetary boundaries?
Planetary boundaries are the capacity of the planet to provide resources before accessing those
resources and destabilizing ecosystems. Imagine planetary boundaries as lines that are not meant to
be crossed. For example, cutting down a large amount of forest is shown to disrupt other species and
natural patterns that are necessary for healthy populations. Limiting oneself to a smaller number of
resources within the forest allows it to continue providing services for the people. On a large scale,
this applies to the planet and all countries. For this analysis, we chose planetary boundaries based on
Bucksport’s current resources and needs. The boundaries chosen are Freshwater Use, Land-System
Change, and the Climate Crisis. Freshwater use refers to the water around Bucksport, such as the
Waccamaw and Pee Dee rivers and the wetlands. Land-system change is in reference to the type of
development that has taken place in Bucksport. The climate crisis relates to the effects that climate
change could have on the Bucksport area. Sea-level rise, increased temperature and storm activity
could impact the community as climate change progresses. The colors surrounding the goals are
meant to link them to the related planetary boundary. Notice that Climate Crisis is most related to the
goals chosen in reference to the community.
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Goal Explanation: UN goal 16 is primarily focused on promoting a peaceful and inclusive
society for sustainable development, providing access to justice for all and building effective,
accountable, and inclusive institutions at all levels.

Introduction:
For a substantial portion of Bucksport’s history, the relationship between the town and the
county and state government has been strained. This has been reflected by the American
Rescue Plan (ARP, adopted to assist with COVID-19) along with the county’s Flood Resilience
Master Plan, which attempt to “solve” issues that involve Bucksport. However, there has been
a lack of communication between what the county has planned and what the town needs, as
observed by our team in two Bucksport community meetings in September and October as
well as multiple virtual zoom meeting with the Association of the Betterment for Bucksport.
This lack of communication is decreasing inclusivity and equity simply because of the
disconnect between people and institutions. There are also several property rights issues
related to heirs property, referring to the properties in Bucksport inherited to the current
owner by family members often without documentation. Along with being overlooked on a
general scale, leaving this has left some of the town's inhabitants to have a distrust of the
system they feel should be helping them.

Targets and Data:
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The two targets and indicators that could provide the most assistance to Bucksport would be
16.6 and 16.7. Target 16.6 which develops effective, accountable, and transparent
institutions at all levels. This can be integrated through restructuring how the county notifies
and broadcasts certain information out towards community members. Ensuring that there is a
platform that all people commonly have access to see what changes are being made in their
communities so that they may give ample feedback. Target 16.7 is when there is ensured
responsive, inclusive, participatory, and representative decision-making at all levels. Public
meetings need to be clearly and effectively communicated to the community in advance and
in multiple formats – digital and paper in public locations to include the community center,
churches, etc. Improved format for the meeting to feel more inclusive is another suggestion,
based on our observations fall 2021. The meetings should create a comfortable environment
in which attendees feel that they can voice their opinions and that those opinions will be taken
into consideration. FEMA has also created a policy change that enables those who live on
heirs’ property to have equal access to disaster relief funding (NBC News). This federal policy
change is helping to ensure the equitable distribution of funds and it is a prime example of
responsive and inclusive decision making that is the key to improving the resilience of the
community.

Goal Explanation: UN goal 17 is centered around strengthening the means of
implementation and revitalizing the global partnership for sustainable development.

Introduction:
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Having strong partnerships is essential in the growth and development of Bucksport. Creating
a system of support from other public and private entities along with creating partnerships
that enable these entities to help the community to improve. Bucksport has begun
establishing these partnerships with institutions on a state level as well as a national level such
as the NAACP, the Center for Heirs Property, the Gullah Preservation Society, the Gullah
Geechee Chamber of Commerce, Coastal Carolina University, and Furman University, among
others. The movement toward improving partnerships that have already been established
with Horry County and the other cities in the county, along with generating new partnerships
with Grand Strand Water and Sewer are going to contribute to the future success of the
community.

Targets and Data:
Target 17.7 encourages and promotes effective public, public-private and civil society
partnerships, building on the experience and resourcing strategies of partnerships, data,
monitoring and accountability. This has already been established by the partnerships created
by both Furman and Coastal Carolina University. These partnerships have led to the creation of
reports that not only bring awareness to the severity of the situation, but also to educate
those in the community regarding the issues that their neighbors are facing. Along with a
commitment to establishing a better partnership with the county by utilizing the partnerships
established with the two universities to push for a much-needed institutional change. Horry
County is receiving $68.8 million in ARP funding, and $8.2 million being available to public
service agencies. These funds that have been made available and have already been applied
for can help to improve housing and infrastructure within the community (American Rescue
Plan Infrastructure Application 2021).
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Goal Explanation: Decent work and economic growth focus on the community's economic
growth that interlinks with creating decent jobs for all and improving living conditions. In
terms of the UN SDG goal 8, decent work and economic growth, Bucksport is currently
struggling to meet these goals for multiple reasons.

Introduction:
Currently in Bucksport there are two locations for recreation: Bucksport Landing and Port
Harrelson Landing. There are several small convenience stores located throughout the
community including one named Glenda’s located towards the center of the community and a
car wash. Also, many churches located throughout the Bucksport community including Bethel
Seventh Day Adventist Church, Jerusalem Baptist Church, Mt. Moriah Baptist Church, Salem
AME Church, Victory Church, and Victoria Chapel Holiness Church. Major utilities located
within Bucksport are the Grand Strand Water and Sewer Authority (GSWSA) Bull Creek Water
Treatment Plant and the Horry Telephone Cooperative Inc. (Flood Resilience Master Plan).
Each of these make up the anthropogenic assets of the community. The term ’anthropogenic
asset’ refers to build infrastructure, health facilities, knowledge, technology, and financial
assets. Other anthropogenic assets which include the Bucksport Marina and a nursing home,
Horry County Council on Aging (Bucksport, SC). Although the Bucksport community has many
anthropogenic assets, the community still lacks schools, hospitals, and doctor’s offices, which
takes away from the overall quality of life.
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The Bucksport community is also a tourist destination that is well known for the Bucksport
Marina, which is owned by the Grand Strand Water and Sewer Authority. At the marina there
are floating docks, an RV campground, and kayak rentals (Ropp, 2018). The Marina, however,
experienced some damages from Hurricane Florence in 2018 from which they have been
recovering from the Conway Boat Marina. Looking at Bucksport’s median income, in 2019 the
median household income is $41,662 whereas the median household income in South
Carolina was $56,227 (Bucksport, South Carolina). This gap of household income proves the
need for improvements in goal 8 decent work and economic growth.

Targets and Data:
Two targets within Decent work and economic growth that Bucksport can improve on are
targets 8.2 and 8.9. 8.2 focuses on diversifying, innovating, and upgrading economic
productivity. Currently Bucksport is lacking in businesses and companies leading to limited
jobs and economic growth. The target 8.9 focuses on creating beneficial and sustainable
tourism. One possible improvement can be the addition of Gullah Geechee Community Day,
like the past event Gullah Geechee Day hosted in Bucksport back in March of 2020. Another
proposal from collaborators from Furman University is an artistic project (mural/sculpture)
representing Gullah Geechee culture. According to the 2020 Market Report for Gullah
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Geechee Heritage Tourism, the potential leisure spend for the Gullah Geechee Corridor States
is 34 billion dollars (2020 Gullah Geechee Heritage Corridor).

Goal Explanation: SDG goal number 3 focuses on good health and well-being, which
consists of multiple factors like access to food, water, shelter, health, education, good social
relationships, physical, energy and livelihood security, equity, cultural identity, material
prosperity, spiritual satisfaction, freedom of choice, action, and participation in society.

Introduction:
Focusing on Bucksport’s values, the aspects that achieve good health and well-being are
cultural identity, nature, shelter, health, and good social relationships.

Targets and Data:
Bucksport has a strong representation and history of Gullah Geechee culture which is
important to keep in mind when considering their good quality of life. The Gullah Geechee
people values consists belief in God, community above individuality, respect for elders, kinship
bonds and ancestors; respect for nature, and honoring the continuity of life and the afterlife
(Gullah Geechee Corridor Organization). To achieve this goal, it is necessary to focus on
cultural identity, respect for nature, and community above individuality. Conserving this
historical land and culture is one keyway to achieve good health and well-being of Bucksport.
17

Bucksport was also heavily impacted by Covid-19. The figure below shows the spike of
confirmed Covid-19 cases in September in Horry County as an example of the challenges posed
to the community during the pandemic.
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Goal Explanation: Taking urgent action to combat climate change and its impacts.
Introduction:
Bucksport is currently experiencing various forms of climate change with more frequent
flooding, hurricanes, extreme heat over the summer months. Developing a more detailed
flood plan for the town of Bucksport is important to be able to promote the area as a carbon
sink and allow the town to be promoted as one that is at the forefront of being a sustainable
and green community in the future.

Targets and Data:
The SDG target 13.1 Strength Resilience and Adaptive Capacity centered around the ability
for the community to be able to be both resilient and adaptive is something that is one
hundred percent attainable. Bucksport is a prime community, a blank canvas, to introduce the
concept of having a green community and one that is capable of being resilient and adaptive
to any disasters or crises (natural, pandemic, etc.). Target 13.2- Integrate Climate Change
Measures into Policy and Planning focuses on climate change being present in governmental
policies, planning, and strategies. Accounting for climate change and how it will affect
Bucksport in the future is important when planning new infrastructure. The American Rescue
Plan and the Flood Resilience Plan are examples of plans that can be used to build more
sustainable infrastructure in Bucksport. However, climate action-based plans are longer lasting
and include sustainable solutions to anthropogenic climate change. Current plans proposed by
the county that include Bucksport do not mention climate change as a factor to be considered.
19

We recommend that Horry County conduct local studies to assess and evaluate Bucksport to
better find solutions with long-term effects. SDG target and indicator 13.3- Build knowledge
and capacity to meet climate change is all about educating the community on what they can
do to contribute and to spread awareness about the capacity they possess to become a green
oasis here on the Grand Strand. Our work has been rolling out several studies and presenting
them to the community along with community and county leaders. This will be the first step in
creating a significant impact in this area that could prove invaluable to not only to the town of
Bucksport, but the county as well as the state.

The chart above shows climate data for Georgetown County (which has nearly identical climate to
Horry County). The blue column includes real data from measurements that were taken between
1976 and 2005 and then averaged over that period. The projected numbers are in the orange
columns. They assume that the earth will continue to warm because of greenhouse gases in the
20

atmosphere from the burning of fossil fuels (Hulet et al. 2018). This data represents how climate
change will affect not only temperatures, but also precipitation amounts, numbers of storm events,
and sea level rise. Arguably the most alarming statistic from this chart is the projected increase of
storm events per decade resulting in over four inches in forty-eight hours will almost double (6.8 to
11.4 events per decade). Bucksport will need to focus on this goal and its corresponding targets to
ensure preparedness for climate change.

Goal Explanation: SDG Goal 1 focuses on ending poverty in all forms (United Nations
Sustainable Development).

Introduction:
Using the Census Reporter data, Bucksport’s poverty rate is 29.3%, which is more than double
the rate in Myrtle Beach-Conway-North Myrtle Beach metro area being only 14.1% (US Census
Bureau 2019).
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Targets and Data:
The two targets that we are focusing on for improving no poverty in the Bucksport Community
are 1.4 and 1.5. Target 1.4 focuses on Equal Rights to Ownership, Basic Services, Technology,
and Economic Resources. One major issue Bucksport has is many of the residents are Heir’s
property owners, which leads to complications when asked for proof of ownership along with
getting funding from FEMA. Heirs' property is land passed down through generations without
a will or deed. Historically, African Americans were unable to use legal systems to obtain titles
because of economic disparities and discrimination (Heirs Property Retention Coalition). This
has led to a large population of African American landowners with heir properties. More than
half the population of Bucksport’s properties are heirs’ property. Recently it was stated that
FEMA is changing some document rules to help families who live on heirs’ property (MSN
News 2021). Target 1.5 focuses on building resilience to environmental, economic, and social
disasters. Connecting this back to our basis SDG Goal 16 Peace, Justice, and Strong
Institutions, strengthening the economy of Bucksport will make the area more viable for
government assistance and protection as it becomes more valuable for the county and viable
for further development.
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Goal Explanation: Goal 15 aims to protect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss.

Introduction:
The principal natural attributes of the community of Bucksport are the surrounding rivers, the
Great Pee Dee River and the Waccamaw River. The Waccamaw is a “deep blackwater swamp
stream characterized by numerous buttressed tree species” and the Pee Dee is a river that
“flows through lowland swamps and scenic bluffs” and has “numerous oxbow lakes and
sandbars” (US National Park Service, “Rivers- South Carolina”). Both rivers contain an
abundance of wildlife and biodiversity. Other notable waterways in the area include Bull
Creek, which is at the intersection of the major rivers, and Cowford Swamp, which is a
tributary of Pee Dee.
The Waccamaw National Wildlife Refuge also surrounds the community of Bucksport. Within
the 55,000-acre Refuge is a wide variety of ecosystems including forested wetlands,
freshwater tidal marshes, and long leaf pine forests. Forested wetlands are “dominated by
deciduous trees such as cypress, tupelo, red maple, elm, oaks, and gums” and have soils that
are rich in minerals and organic material (US Fish and Wildlife Service). This ecosystem plays a
critical part in filtering contaminants and sediment, which contributes to water quality, and
storing floodwater to prevent downstream flooding. Freshwater tidal marshes make up six and
a half thousand acres of the Refuge. This ecosystem also absorbs heavy rain to prevent
flooding and filters contaminants. These marshes are influenced by the tide, but have little salt
intrusion, and the conditions in this ecosystem made for great rice plantations in the
eighteenth and nineteenth centuries. There are also long-leaf pine forests in the Waccamaw
National Wildlife Refuge outside Bucksport. Longleaf pine forests are “one of the most species‐
rich ecosystems in North America”, according to the US Fish and Wildlife Service, but due to
logging and development in the area, the longleaf pines have lost over three quarters of their
original forest cover. The refuge is home to many unique species like swallowed tailed kites,
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red-cockaded woodpeckers, and various migratory fish. The Waccamaw National Wildlife
refuge is the northernmost nesting location for the swallowed-tailed kites, the woodpeckers
are an endangered species that nest in the longleaf pines (US Fish and Wildlife Service).
Keeping this area preserved and undeveloped helps to protect these species and many more
and prevent flooding, which is a major threat to Bucksport.
The changes in forest cover and wetland area of Horry County are presented by NOAA’s CCAP
Landcover Atlas. Between the years 1996 and 2016, the county lost 15.53% of its total
forested area. Over 38 square miles (about the area of Manhattan) of this forest loss was due
to development. When focusing the data area to the Waccamaw watershed instead of the
county, the statistics are similar, with a 16.42% decrease in forest cover. In the Waccamaw
watershed, these losses are also prominently due to development as well. Forest cover is
crucial for maintaining soil fertility, the water cycle, and climate and air quality. To get more
localized information on the immediate area of Bucksport, Google Earth Plus measuring tools
were utilized. Bucksport's total land area is about four sqaure miles. Within their boundaries,
there are eight major deforested areas which combine to be a total of about 1.21 square miles
of deforested area. This accounts to 30% of the total land area of the community. The biggest
cut area is utilized surrounding Grand Strand Water Authority’s facilities. These measurements
do not account for the roads or individual residencies. Below is a figure that represents the
rough deforested areas and the overall area of Bucksport.
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Information about soil types in the area of interest is given by USDA’s Web Soil Survey. The
most abundant soil types are Lakeland sand, Hobonny muck, and Eulonia loamy fine sand. A
quarter of Bucksport’s land area is Lakeland sand, which is part of the Lakeland series,
characterized by very deep, excessively drained soil with rapid permeability and slow runoff
(USDA, “Lakeland Series”). Hobonny muck makes up 16.5 % and is part of the Maurepas series.
This soil also has very deep soil, but very poor drainage. These are organic soils that are
formed in woody plant remains (USDA, “Maurepas Series”). 13% of Bucksport’s soil is classified
as Eulonia loamy fine sand within the Eulonia soil series. This is “very deep, moderately welldrained soil” that is often found on upland and stream terraces (USDA- “Eulonia Series”). USDA
also provided mineral deposit maps. Below is a localized geologic map of the community of
Bucksport, taken from the Geologic Map of the Bucksville, Quadrangle, showing that the most
abundant mineral deposits in the area are barrier island reef deposits, estuarian deposits, and
estuarine and marine deposits. Below the map are descriptions of what minerals are
commonly found in each map unit (Doar, 2014).
25

Targets and Data:
The target indicators that Bucksport should be focused on are 15.2 and 15.9. 15.2 seeks to End
Deforestation and Restore Degraded Forests. This target is crucial to help mitigate flooding.
Since the area has lost so much of its forest cover, Bucksport is more susceptible to flooding,
having lost its natural protective barriers. Dedicating some of the open space to replanting
trees and creating natural areas could help the community in the long run. 15.9 encourages
Integrating Ecosystem and Biodiversity in Government Planning. Bucksport’s location in the
middle of the Waccamaw Wildlife Refuge is beneficial for this goal, since the refuge already
has regulations and policies in place to protect biodiversity and ecosystems. The land in
Bucksport outside of the refuge is not protected to the extent of the Refuge, though, which
has allowed deforestation and overdevelopment to occur. Horry County has created an
26

Imagine 2040 plan with a land use map that indicates they are taking into consideration the
natural assets of the county. The most recent map amendments show sizable areas dedicated
to conservation. This Scenic & Conservation land includes underdeveloped beachfront,
estuarine and forested wetlands, and agricultural lands (Horry County Planning Commission).
The consideration of natural attributes is a good first step in achieving this target.

Goal Explanation: The focus of this goal is to conserve and sustainably use the oceans, seas
and marine resources for sustainable development. Localizing this goal to Bucksport would
mean conserving and protecting the resources in the Pee Dee and Waccamaw rivers.

Introduction:
Again, from NOAA’s CCAP Land Atlas we collected the data of wetland gains and losses over
the time period between 1996 and 2016. Horry County has lost 5.32% of its total wetland area
during this period. Palustrine forested wetlands lost a total land area of 74.75 square miles.
Palustrine forested wetlands are marshes and swamps that are some of the most productive
habitats in the world, important for biodiversity and mitigating flooding. Below is the map
provided by NOAA showing the areas of wetland loss in Bucksport.
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In the Waccamaw Wildlife Refuge, striped bass, American shad, blueback herring, and two
endangered sturgeon species are among migratory fish species that live part of their lives in
saltwater and swim up rivers to spawn. It is important to protect the Waccamaw and Pee Dee
Rivers to ensure the survival of these endangered fish and fish that depend on them for
migration and reproduction.

Targets and Data:
14.2 - Protect and Restore Ecosystems This SDG target would be applicable to Bucksport in
relation to protecting the existing wetlands and restoring the wetlands that have been
degraded or lost due to development. The health of the wetlands surrounding the community
is arguably the biggest factor in preventing further flood risk to Bucksport. The Environmental
Protection Agency (EPA) states that trees and other wetland vegetation can help to slow flood
water speed. Revegetation combined with water storage methods can mitigate flooding and
reduce the water’s destructive potential to the surrounding environment and human wellbeing (EPA May 2006). It is not recommended to incorporate engineered structures like dams,
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floodwalls, and levees to reduce the risk of flooding as these options often cause more
problems than they solve. These are not long-term solutions because these engineered
structures can fail, keep the river in a narrow channel (making flooding worse), provide people
with a false sense of security, and starve the floodplain of any water (American Rivers 2020).
The methods that Bucksport should consider for flood management involve reconnecting the
rivers to the floodplain. Methods to do this include reforestation, repairing channels, and
limiting any further development in the floodplain.
SDG Target 14.7 looks at ways to Increase the Economic Benefits from Sustainable use of
Marine Resources. The ocean and its tributary rivers provided many benefits in terms of
ecosystem services which are crucial to species’ health, including humans. The rivers in
Bucksport have the capacity to bring more benefits in terms of their economy as well as
implementing Eco-tourism in Bucksport that involves the river would be one example of how
to achieve this target. Eco-tourism involves visiting places where the natural environment or
culture of the area is the main attraction. There are many benefits of eco-tourism including
local economic improvement and growth in appreciation for the nature and culture of the
local area. An example of eco-tourism surrounding rivers is the Blackfoot River Valley in
Montana. Over the last decade, the community here realized that protecting and restoring
their local river encourages recreation, connects the community to the river and creates an
economic engine for the region. In 2013, nonresident visitors spent $972.9 million in this
region (American Rivers). Bucksport has very unique ecosystems and natural attributes
surrounding the Waccamaw River, so implementing ecotourism in a similar way to this region
in Montana could bring great economic benefit to Bucksport while simultaneously bringing
greater appreciation and value to the community as a whole.
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Goal Explanation: The focus of Goal 6 is to ensure availability and sustainable
management of water and sanitation for all people.

Introduction:
The community of Bucksport along with the rest of Horry County sources its water primarily
from the Waccamaw River. The Grand Strand Water and Sewer Authority (GSWSA) is the
major water supplier company for the county. Surface water is pumped from Bull Creek,
located just south of Bucksport and is then treated at GSWSA’s Bull Creek Regional Water
Treatment plant which is also located in Bucksport. Sourcing water from the rivers places a
great importance on the water quality of these rivers. Water quality indicators include, but are
not limited to, pH, turbidity, conductivity (dissolved solids), and dissolved oxygen. PH is a
measure of how acidic or basic the water is, with a measure of 7 being neutral. Low or acidic
pH’s can indicate pollution. The recommended range given by the EPA for municipal water
suppliers is between 6.5 and 8.5. Dissolved salts and inorganic chemicals conduct an electrical
current in water, so conductivity is also a useful measure of water quality. Significant increase
in conductivity could indicate pollution, as well.
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Turbidity is a measure of the number of suspended particles in the water that can come from
soil erosion, runoff, discharges, stirred bottom sediments or algal blooms. A turbidity reading
below 5 NTU appears clear, while a reading of 55 NTU will start to look cloudy, and a reading
over 500 NTU will appear completely opaque.
Dissolved oxygen is another important indicator of water quality. It is essential for the survival
of fish and other aquatic organisms. Oxygen dissolves in surface water due to the aerating
action of winds. Oxygen is also introduced into the water as a byproduct of aquatic plant
photosynthesis. When dissolved oxygen becomes too low, fish and other aquatic organisms
cannot survive. Oxygen levels also may be reduced when there are too many bacteria or algae
in water. DO levels below 3 milligrams per liter (mg/L) are of concern and waters with levels
below 1 mg/L are considered hypoxic and usually devoid of life (EPA).
The Waccamaw Watershed Academy supplies information about these water quality
indicators. From the time span of June 6, 2020, to August 25, 2021, the median measurements
of these indicators are as follows: 6.30 pH, 4.89 NTU (turbidity), 70 µS/cm (conductivity), and
5.13 mg/L (dissolved oxygen). These values signify adequate water quality, but water quality is
subject to impacts from flooding and storms. Stormwaters can introduce pollutants and toxins
into the water in the form of runoff from agriculture or residential developments.

Targets and Data:
We are looking at how to achieve targets 6.3 and 6.6 to maintain water quality in Bucksport.
6.3 strives to Improve Water Quality, Wastewater Treatment, and Safe Reuse. Keeping track
of water quality in the Waccamaw River is a great first step in reaching this target, which is
being done by the Waccamaw Watershed Academy. The next and most important step in
ensuring future water quality is to focus on the goals that prevent further flood risk.
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6.6 Protect and Restore Water Related Ecosystems is another target for Bucksport to work
towards. Water related ecosystems include “mountains, forests, wetlands, rivers, aquifers, and
lakes” which are “vital to providing social and economic benefits for people. The declining
condition of the ecosystems directly impacts water availability as well as other essential
services such as biodiversity, food production and flood control” (Coope, et al). This goes along
with Life Below Water’s 14.2 indicator that would urge Bucksport to protect and restore
degraded wetlands and forests to prevent flooding in the community while also improving the
economy.
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Goal Explanation: Sustainable Development Goal number 11 focuses on making cities and
human settlements sustainable, resilient, safe, and inclusive of all persons.

Introduction:
Bucksport has repeatedly been affected by flood events without the proper aid to rebuild and
rebuild sustainably. One reason rebuilding is difficult has to do with the fact that more than
half of the properties in Bucksport are heirs property. Heirs property is property passed down
through generations without written documentation, such as wills and deeds. When applying
for aid from natural disasters, it is difficult to show ownership without documentation (Heirs
Property Retention Coalition). Another reason rebuilding is a challenge is because of the
frequency of flooding occurring in the area. There is not enough time in between storm events
to rebuild properties and allow the community to recover. This also demonstrates that the
systems in place to deal with flooding are not equipped to handle the current levels and
frequency of the floods.

Targets and Data:
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Target 11.1 - Safe and Affordable Housing is to ensure access to safe, affordable, and
adequate housing, along with basic services. Target 11.5 - Reduce the Adverse Effects of
Natural Disasters is to lessen the number of deaths and people affected by disasters. It is also
dedicated to decreasing the direct economic losses related disasters. Water-related disasters
are included in this target, as well as focusing on the protection of poor and vulnerable people.
An updated resilience plan would be essential in reducing the effects of natural disasters.
Flood mitigation and viable roadways during disasters would be beneficial to the community.
An in-depth study of the people and environment would give Horry County insight on
problems unique to Bucksport. It may also reveal solutions that have not been explored
previously. A current Flood Resilience draft proposed by the county is one way both targets
can be reached. Bucksport is explicitly mentioned in the plan and are one of the areas
considered a vulnerable community (Horry County, 2021).
The current draft focuses on impervious infrastructure as the solutions to the flooding, such as
concrete roads. The plan does include flood maps, but hydrologic studies will be needed in
order to truly know how to help the Bucksport community. There is mention of contact with
the community, but based on our interactions with community members, not all of the
community is reached pertaining to county related meetings.
The plan does not include green infrastructure. Green infrastructure is infrastructure that is
resilient while managing environmental impacts that would benefit the community. Green
infrastructure is also cost-effective. An example of green infrastructure is a rain garden. Rain
gardens are small, shallow areas with plants that collect stormwater runoff. They are meant to
allow water to flow naturally and be absorbed into the ground (Environmental Protection
Agency). The current draft should include green infrastructure as solutions instead of focusing
on concrete-based solutions. Current solutions for Bucksport in the Flood Resilience Plan do
not have empirical data from Bucksport to support that the solutions would be applicable and
lasting. We would advise that the draft be updated to include specific needs of vulnerable
communities impacted. Part of the Flood Resilience Plan includes buy-out programs that Horry
County would offer (Horry County, 2021). This may be seen as a way to get people back into
safe homes outside of the flood zones. Further survey data and community engagement needs
to be conducted to better reflect the needs and desires of the residents, combined with
accurate and current scientific data.
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IPBES
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This conceptual framework diagram, first created by IPBES (Intergovernmental Panel on
Biodiversity and Ecosystem Services), was edited to outline the connection between nature
and residents of the Bucksport community. The natural components of Bucksport primarily
consist of the Great Pee Dee and Waccamaw rivers, which surround the community and
contains an abundance of wildlife and biodiversity. The anthropogenic assets consist of built
infrastructure, health facilities, knowledge, technology, and financial assets. There is a variety
of benefits of nature to the people of Bucksport, with the main benefit being access to rivers.
The main institutions and governance of the community include Horry County Council and
FEMA and other indirect drivers include policies and plans. Direct drivers are defined as forces
of human-and naturally- induced stresses to ecosystems at multiple spatial and temporal
scales (usgs.gov). Each of these aspects combined can be used to determine a good quality of
life. According to the IPBES conceptual Framework article, good quality of life consists of
multiple factors “access to food, water, shelter, health, education, good social relationships,
physical, energy and livelihood security, equity, cultural identity, material prosperity, spiritual
satisfaction, freedom of choice, action and participation in society”.

Disaster Risk Reduction
The Sendai Framework on Disaster Risk Reduction is an agreement between 187 countries to reduce
disaster risks that involve loss of lives, livelihoods, health, economic activity, environmental assets,
and cultural importance. This goal will be executed by implementing “integrated and inclusive
economic, structural, legal, social, health, cultural, educational, environmental, technological, political
and institutional measures that prevent and reduce hazard exposure and vulnerability to disaster,
increase preparedness for response and recovery, and thus strengthen resilience” (Sendai
Framework). Political involvement must be present for this goal to be achieved. State level
governments, local governments, the private sector, and non-state entities must collaborate for the
plan to be enacted effectively.
Along with the Sendai Framework, the Sustainable Development Goals were created to target
problems and solve them with sustainable solutions. These solutions are meant to balance the
aspects of the environment, economy, and society with each other. There are 17 Sustainable
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Development Goals, and 3 of those relate to the Sendai Framework. Goal 1: No Poverty is to end
poverty, in all its forms, everywhere. Goal 11: Sustainable Cities and Communities seeks to make cities
and human settlements inclusive, safe, sustainable, and resilient. Finally, Goal 13: Climate Action is to
take action to combat climate change and its effects. The Sendai Framework has indicators to
measure and monitor the progression of the implementation of the Sustainable Development Goals.
There are 5 indicators. The first of which is the number of deaths, missing persons, and people
affected by the disaster per 100,000 people. This indicates poor management in the areas of all three
Sustainable Development Goals 1, 11, and 13. The next indicator is the direct loss from disasters in
relation to the global gross domestic product. This indicator relates to Goal 1, to end all poverty.
Losing global GDP to disasters shows that the country may have issues with poverty. Another
indicator is direct economic loss from disasters, as well as damage to critical infrastructure and
disruption of simple services. This indicator is related to Goal 11 and reflects that the city affected was
not in fact safe or resilient. The fourth indicator is the number of countries with national and local risk
reduction strategies. The last indicator is the proportion of local governments that adbot and
implement local disaster risk reduction strategies that are in line with the Sendai Framework for
Disaster Risk Reduction. The fourth and fifth indicators relate to all three Goals, 1, 11, and 13.
Government policies in relation to sustainability reflect what societies have and lack in resilience
(Sendai Framework).
In relation to Bucksport, Hurricane Florence was looked at specifically to collect measurements since
community members expressed that this hurricane had worse flooding than those in the recent past.
Hurricane Florence is the event that residents recognize as having flooded more than usual than
previous storms. The flooding from Hurricane Florence lasted days after the storm had already
passed. Flood waters from North Carolina were deposited in the Intercoastal Waterway and traveled
down into South Carolina. The Waccamaw river beat previous flood records by 4 feet, cresting at 22.1
feet. In Horry County, there was $607 million dollars' worth of damage. The amount of money lost in
Horry County indicates a problem with poverty, Goal 1, within the county. Eleven thousand eight
hundred and thirty-six homes had moderate to severe flood damage. Four hundred and fifty-five
thousand people had to be evacuated from their homes after the storm. While there were few
deaths, the sheer number of people affected by the flooding demonstrates that the county is not
resilient enough to deal with severe flooding. This is related to Goal 11: Sustainable Cities and
Communities and 13: Climate Action, sustainable infrastructure, and climate change. About one
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thousand homes and businesses along the Waccamaw river were affected (National Weather Service
2019). Almost half of the properties in Bucksport have a 26% chance of being severely flooded. Severe
damage to infrastructure demonstrates that the community needs new infrastructure that will be
resilient in future flooding. This reflects where the community is in relation to Goals 11 and 13,
sustainable infrastructure and climate change. The risk of properties flooding in Bucksport continues
to increase (NOAA (National Oceanic and Atmospheric Administration). There is no clear amount of
how many businesses in Bucksport were affected. However, roads flooding around the town cut off
access from aid and any outside chance of economic activity.
Bucksport itself does not have its own resiliency plan. Horry County has recently made its Flood
Resilience Master plan draft public this past September. The Horry County Flood Resiliency Plan will
affect areas located along the Waccamaw and Pee Dee Rivers as well as the Intercoastal Water Way.
The resiliency plan is meant to produce strategies for reducing flood risks in the previously mentioned
areas. The amount of federal and local funds being designated for this plan is $400,950. A buyout
program has also been created, which has been approved for $13 million in funding.
Within the section of the Horry County Flood Resilience Master Plan Draft titled “Policy and Project
Considerations,” policy development, resilient neighborhood design strategies, resilient infrastructure
considerations, and community engagement/planning are examined. Although the Master Plan draft
heavily includes the Bucksport community, the policy and project considerations may not be entirely
beneficial to the community. Raising freeboard levels is a main objective of policy development, but
this would only impact future infrastructure rather than preexisting infrastructure.
The buyout program is also included within the policy development. This program focuses on
purchasing homes that have been severely impacted by flooding. Many members of the Bucksport
community have a rich family and social history surrounding the area, so they would not wish to sell
their homes. Therefore, this would not be a feasible option. However, other policies and projects
included in the master plan draft, such as the preservation of the floodplain, creation of riparian and
wetland buffers, and expanded tree preservation standards, could prove beneficial to the Bucksport
community. Respectively, the plans for each policy/project entail adopting stricter floodplain
boundaries, establishing a buffer composed of trees and shrubs to surround rivers, and the required
preservation of 10% of predevelopment tree canopy. Each plan would help in reducing the impact of
flooding. Overall, there are many proposed benefits contained within the master plan draft, but not
all will be beneficial to the Bucksport community.
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Recommendations for the Future
1. Lifting the roads that flood in these communities - use NOAA (National Oceanic and
Atmospheric) flood viewer to justify
2. Affordable housing that is flood safe - use Social Vulnerability data to justify
3. Broadband facility for computers and Internet with ability to have high def zoom capability for
education and pandemic-related needs - look for broadband capability and educational levels
for community to justify, Providing a space for telehealth, transportation
4. Reforestation - use floodwater commission report to justify
5. Bucksport - develop Gullah tourism, eco-tourism

Bucksport has one main road that goes from Highway 701 to the marina, Bucksport Road. This
road connects all the other roads in town to the highway. A major issue the town faces is that the
road is vulnerable to flooding, the hazard levels of which can be seen in the Flood Exposure
Mapper from NOAA below. This presents a big problem as it can literally cut the town off from
getting aid or evacuating during a serious flood. As the mapping also shows, many of the other
roads in the community are at risk of flooding as well. The best use of emergency funds would be
to lift the roads and to improve drainage systems like ditches.
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The vulnerability index is a tool used by the CDC to map and identify areas that may need
government support due to some sort of hazardous event. Bucksport is a part of Horry County
which has a Social Vulnerability Index rating of 0.594 (0 being low vulnerability, 1 being high
vulnerability). This classifies the area as having a moderate to high level of vulnerability.
Considering the size of Bucksport, its proximity to the waterways causing flooding, and the lack of
aid so far, it is fair to assume that the community would have an even higher vulnerability rating
than the rest of the county. This information signals that the county should be allocating funds to
help provide the citizens of Bucksport with affordable housing built to withstand any flooding that
may occur.
The pandemic has put a lot of emphasis on the importance of being connected via the internet
and other services. COVID has also shown us that there are many areas, particularly rural and lowincome ones, that need to have those services improved and expanded upon. A portion of the
Coronavirus Relief Fund (CRF) has been set aside to do just that in South Carolina. Bucksport has
not been identified as one of the areas in need by the ORS staff research. It would be worth
pursuing, as improved broadband for the town would allow better communication for things such
as telehealth, teleworking, and distance learning for education. Adding a facility for the
community to make use of the broadband would also be prudent, perhaps establishing a sort of
internet café at the community center for example.
40

As suggested by the South Carolina Flood Commission, reforestation should be considered to
help provide a buffer against flooding (South Carolina Floodwater Commission Report, 2019).
Forests use and absorb more water than farms and grasslands. In a single growing season, a
healthy 100-foot tree can absorb up to 11,000 gallons of water and release it back to the
atmosphere as oxygen and water vapor (Water & Forests USDA 1999). Forests and trees can
prevent flooding in several ways, including reducing runoff and reducing the erosion and
sedimentation of the waterways. Trees also provide a natural buffer against flooding as the
presence of the roots naturally obstructs the path of the water and keeps the soil from washing
away. To put it simply; the more forest that is present, the more water will be absorbed and not
contribute to the flooding. Land without trees, particularly land that has been covered by
impermeable surfaces like parking lots, buildings, or roads, absorbs far less water and makes areas
more prone to flooding.
Considering Bucksport has an extensive and valuable history of Gullah Geechee culture, it is
important to keep that as a main aspect to move forward with in the future. Working with Furman
University students Sydney Spires, Jeanna Cline, and Meghan Salm we developed the idea of
promoting Gullah Geechee Tourism along with preservation of the history and culture. Projects to
work on in the future are a Gullah Geechee Community Day, an artistic project, and a video
outlining the importance of preserving this culture. The town is also near the Waccamaw National
Wildlife Refuge, allowing easy access to over 26,000 acres of pristine wilderness. This makes the
area a perfect spot for eco-tourism, as the closeness of the river and refuge could make Bucksport
a good place to stay for people who wish to explore the area and enjoy the nature around them.
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